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（17.00 μgC/mL）的牟氏角毛藻时该猛水蚤桡足幼体期发育时间延长了 23.4 h，
成体持续产幼数减少 39 ind，均差异显著（P < 0.05）。 




藻时该猛水蚤无节幼体期发育时间显著延长（P < 0.05）；与适宜浓度（1.70 μgC 
/mL）相比，较高浓度（≥ 8.50 μgC/mL）的小新月菱形藻会对日本虎斑猛水蚤的





8.50 μgC/mL）中桡足幼体的发育时间显著延长（P < 0.05）；与低浓度（0.03 μgC 
/mL）相比，较高浓度（≥ 0.17 μgC/mL）的中肋骨条藻会对日本虎斑猛水蚤的繁


















时间较长且成体持续产幼数一直维持在较低的水平（90 - 97 ind）。海洋原甲藻虽
然不是日本虎斑猛水蚤无节幼体期的良好饵料而且使其成体的产幼数较少，但是
和其他三种藻类（中肋骨条藻除外）相比，在研究设置的最低浓度（0.07 μgC/mL）
下日本虎斑猛水蚤桡足幼体的发育时间最短（222.2 h），产幼数最多（97 ind）。 
    与投喂其他藻类时相比，投喂球等鞭金藻（Isochrysis galbana）时的日本虎
斑猛水蚤各期存活率高、发育时间短、持续产幼数也比较多。 
2. 5 种海洋微藻对婆罗异剑水蚤的存活、发育和繁殖的影响 
高浓度的牟氏角毛藻仅对婆罗异剑水蚤成体的繁殖产生抑制作用，而对其他
指标（存活和发育）没有影响。表现为：与较高浓度（8.50 μgC/mL）相比，投




蚤的无节幼体期和桡足幼体期发育时间均显著延长（P < 0.05）；与适宜浓度（1.70 
μgC/mL）相比，较高浓度（≥ 8.50 μgC/mL）的小新月菱形藻会对婆罗异剑水蚤
的繁殖产生抑制作用，即使其产幼数减少 29.95% - 52.41%。 
投喂较低浓度（0.07 μgC/mL 和 0.35 μgC/mL）的中肋骨条藻与投喂相同浓




μgC/mL）相比，投喂较高浓度（1.70 μgC/mL、8.50 μgC/mL、17.00 μgC/mL）的





























































The effects of five marine planktonic algae on the survival, development and 
reproduction of Tigriopus japonicus and Apocyclops borneoensis were studied by 
experimental ecology research methods. Moreover, according to the literatures related 
to the ecophysiological responses of calanoid copepods to the same five algae, the  
ecophysiological responses of three different ecological hatits of copepods to different 
algae were discussed. The results were as followed: 
1. Effects of five marine planktonic algae on the survival, development and repro- 
duction of T. japonicus. 
Chaetoceros muelleri in the high concentration (17.00 μgC/mL) had deleterious 
effects on the copepodid development and the reproduction of T. japonicus compared 
to that in the algal concentration of 8.50 μgC/mL. When fed with C. muelleri (17.00 
μgC/mL), the development time of copepodids increased by 23.4 h and the 
reproduction of the copepod were reduced by 39 ind (P < 0.05). There was no 
deleterious effect on the survival of each phase and nauplius development. 
Nitzschia closterium f. minutissima in the high concentration had deleterious 
effects on nauplius survival and development, and the reproduction of T. japonicus. 
The survival of nauplii decreased with the concentration of this alga increasing. The 
nauplii development time in N. closterium f. minutissima with the concentration of 
17.00 μgC/mL significantly increased (P < 0.05) compared to that with the concen- 
tration of 8.50 μgC/mL. The reproduction of T. japonicus fed with high concentration 
of N. closterium f. minutissima (≥ 8.50 μgC/mL) were reduced by 12.13% - 13.75%. 
Skeletonema costatum in low concentration (0.03 μgC/mL) was good for the 
reproduction of T. japonicus as its reproductive output was 122 ind. However, the 
high concentration of this alga (≥ 0.17 μg/mL) could inhibit copepodid development 
and the reproduction of T. japonicus. When fed with S. costatum in higher 
concentration (0.85 μgC/mL, 4.25 μgC/mL, 8.50 μgC/mL), the copepodid develop- 
ment time were significantly increased (P < 0.05). The nauplii output of T. japonicus 
decreased by 19.67% - 25.41% in higer concentration of the alga (≥ 0.17 μgC/mL) 
compared to that in low concentration (0.03 μgC/mL). 















japonicus. However, compared to other algae, P. micans resulted in lower nauplius 
survival, longer nauplius development time and less nauplii output (90 - 97 ind). 
Moreover, the T. japonicus fed with P. micans in the lowest concentration (0.07 
μgC/mL) had the shortest copepodid development time (222.2 h) and the maximum 
nauplii output (97 ind). 
Compared to other algae, Isochrysis galbana was benefical to the survival, 
development and reproduction of the T. japonicus. 
2. Effects of five marine planktonic algae on the survival, development and repro- 
duction of A. borneoensis. 
C. muelleri in the high concentration (17.00 μgC/mL) had deleterious effects on 
the reproduction of A. borneoensis compared to that in the algal concentration of 8.50 
μgC/mL. When fed with C. muelleri (17.00 μgC/mL), the reproduction of the copepod 
were reduced by 18.60%. There was no deleterious effect on the survival and 
development of each phase of A. borneoensis. 
N. closterium f. minutissima in the high concentration had deleterious effects on 
the development time of each phase and the reproduction of A. borneoensis rather 
than the survival of each phase. When fed with the N. closterium f. minutissima(17.00 
μgC/mL), the development time of each phase significantly increased (P < 0.05) 
compared to that in the algal concentration of 8.50 μgC/mL. When fed with the N. 
closterium f. minutissima in high concentration (≥ 8.50 μgC/mL), the nauplii output of 
A. borneoensis decreased by 25.95% - 52.41% compared to that in the appropriate 
concentration (1.70 μgC/mL). 
S. costatum in the low concentration (0.07 μgC/mL, 0.35 μgC/mL) was good for 
the reproduction of A. borneoensis. Compared to other algae in the same 
concentration (0.07 μgC/mL, 0.35 μgC/mL), the nauplii produced by A. borneoensis 
were even more (104 ind and 160 ind). However, the high concentration of S. 
costatum could inhibit the nauplius development and the reproduction of A. 
borneoensis. When fed with S. costatum in higher concentration (17.00 μgC/mL), the 
development time of nauplii significantly increased (P < 0.05). The nauplii output of 
A. borneoensis decreased by 13.13% - 26.25% in higer concentration of the alga (1.70 
μgC/mL, 8.50 μgC/mL, 17.00 μgC/mL) compared to that in low concentration (0.35 
μgC/mL). 
P. micans in the high concentration had no inhibitory effect on the A. borneoensis. 















(40.0% - 80.7%) and lower reproductive output (114 - 141 ind). However, this algae 
was suitable for the copepodid development. When fed with P. micans, the copepodid 
development time was short (72.5 - 109.3 h). 
Compared to other algae, I. galbana was benefical to the survival, development 
and reproduction of A. borneoensis. 
Compared to the data reported, the benthic harpacticoid copepod T. japonicus may 
exhibits a higher tolerance to PUA produced by diatom than the pelagic calanoid 
copepods; The inhibition of planktonic algae to different ecological habit copepods is 
different, because the extracellular exocrine substances of algae are different in 
biochemical composition and concentration; Nutrient limition of algae may have a 
higher relevance to copepod species rather than to ecological habits; The benthic 
copepods may have a rapid population growth during or after algal bloom, because 
the restriction of the algal size to benthic copepods is less than that to the planktonic 
copepods. 
Key words: planktonic algae; Tigriopus japonicus; Apocyclops borneoensis; 




























缩略词 英文全称 中文全称 
PUAs Polyunsaturated aldehydes 多不饱和醛类 
PUFAs Polyunsaturated fatty acids 多不饱和脂肪酸 
DHA Docosahexaenoic acid 二十二碳六烯酸 
EPA Eicosapntemacnioc acid 二十碳五烯酸 
ARA Arachidonic acid 二十碳四烯酸 
LNA Linolenic acid 亚麻酸 
PLA2 Phospholipase A2 磷脂酶A2 
LOX Lipoxygenase 脂肪氧化酶 
CAT Catalase 过氧化氢酶 
DMSP β-dimethy-lsulfoniopropionate 二甲基硫丙酸酯 
DMS Dimethylsulfoxide 二甲基硫 


















第一章  绪论 
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越来越多研究结果的质疑。Ianora 和 Poulet[6]首次指出当给柱形宽水蚤（Temora 
stylifera）投喂硅藻类的圆海链藻（Thalassiosira rotula）时，虽然其产卵率仍然
保持较高的水平，但是与投喂微小原甲藻（Prorocentrum minimum）时对比其孵
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